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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce errors of a time 
domain and a frequency domain in an A/D converter in a 
time interleave system. 

SOLUTION: The A/D converter is provided with an AD 
characteristic table 25 which uses one of a plurality of 
A/D converters 12 as a reference and preliminarily 
stores a coefficient of a filter having an impulse 
response which satisfies characteristics of difference 
between the respective frequency characteristics from 
an input terminal 10a to output terminals of the 
respective A/D converters and frequency 
characteristics of the reference A/D converter and an 
estimation means for estimating a sample value to be 
obtained on the assumption that other A/D converter 
performs conversion processing in timing when the A/D 
converter updates the sample value based on the 
sample value converted and outputted by the plurality of 
A/D converters 12 and the coefficient stored in the AD 
characteristic table 25. 
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St£fS 2 2 0 ~ 2 2 N _ ,. « . fn^ft^NfflCDA/D^ftSl 2 0 ~ 1 2 N _ , © 
ffiTjt. ■y->7 r U>^lfil«»2 l!)»6(0fi)6fi^ADNyMSStjTH«. 
[ 0 0 6 3 ] 

SISft 2 2 0 ~22 N . , , H5/^i^Ct7iJn5i"fS>^«!;, A7J 
$tlfeNfl©1t>yjl/fii. tgS(I^ADNUMfeJ;!;tItliAD!|tttf-7'Jl'2 5©^ 

& t «r s v» t , ^»*sbfc«is«jmi«iaK«t?)3es*»E (3,fi©t>7"u>^.s 

f# £ « ^ K E = 0 ± £ ft -5 ) IlOit>7'U >^/^-f 5 >^T, A/D^&§g7&t-y-> 
[ 0 0 6 4 ] 

fedA/D^ftSWf^* a (ADNUM=a) i L > N £ ft £ f -5 IE © & b . c £ # it 
(C ct ■? T ^ ft 5 . 
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[ 0 0 6 5 ] 

b = a - 1 m o d ( N ) •*•*••( 1 1 a ) 

c = a - 2 mod (N) (lib) 

[ 0 0 6 6 ] 

fit, i=b(B<t#, fltJglJ^y^ffiW,, n £ , 

w i . n = x b t n (12a) 

its. 
[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

w i, n = x b, n # M, o/^b, 0 

+ x a, n * < h i, o/ h a f 0> 

* { (hj, -i/hj, 0 ) - (h b , -i/h bf o> > 

+ x c, n * < h i, 0^h c ; 0 > 

• { (hi, i/hi ( 0 ) - (h b> lAb, 0) > 

(1 2b) 



10 



20 



[ 0 0 6 9 ] 

± IS * T , h j _ ! , h , , o , xtt, »j«-r«AD«Ftt5 L -y;i/2 5^ : P«)BB 

'snx^ * . ± ib i£ (12 b) <&m i m\z3z.izmismmizmt> 2>j%* 

[ 0 0 7 0 ] 

#*s*a2 2*6tH*snfcis* v^jhwb, j enfn^37-i'f 2 3 0 -23 N 
_ ! ^ a A ^ n § D 

[ 0 0 7 1 ] 

S<^Htf 2 3 0 - 2 3 N . ! tt , AASnfci£D->y;HWi:»LT, IS iB "T * -f 
^rfToT, © IS * , BP 5 * S*POA/D**»J3»L,TRIHiiESnfc1t>y;Hty* 30 
[ 0 0 7 2 ] 

«-^«I»S2 4 B, § -f 3 ^ -f If 2 3 0 - 2 3 N _ , ^ 6 Hi A S n 5 * > S Stt , 

Jgffigf ADNUMTl&SSn.fct ( Z. ^TfiADNUM = a) , liajffliCcj: o 

a 0 £ /B ^ T -f 3 ^ -f tf £ f§ ^.T £ ffi e £ , 
e = a - E - a 0 m o d ( N ) 

^ItSCct 0 * £> > JlSif ADNUMtfggSnfcl a f:«LT e SBtfW 3 ^ -T if 2 
3e^)f±i^^^y ei n ^1«IT, I^^ADf I«SSY (n) <h L T tfi T & <> 
[ 0 0 7 3 ] 40 

y u > ? ? ^ > ? tz mm i, x m n z> 0 

[ 0 0 7 4 ] 

- # , ADfittf-?*2 5l:li, it >yj >^(^ffl A T ( = T / N ) T«Sn*««-> 
XrAT#IlfcS§(7)AAaf 1 0 a *5 S A/D 8 jlgOffl A«S TCDHSS1$ttl: 
^■r^S^CDA/DSg^gg^O^&^^ttCDMHj * (o>) *3 7p-f>h©-f>/t;l/X* 

[ 0 0 7 5 ] 

HSt^ltOlO^tJH, * ( w ) £ , 1?A/D 
««SKOtiT(DI|»S»ttHO* (o)) iitfftA/DXJIil 2 0 -vl 2 N . t 50 
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[ 0 0 7 6 ] 

Hi* ( co ) = H O , * ( co ) / H O * ( co ) (13) 

[ 0.0 7 7 ] 

* K , D->yij>ysi*«fttl!ll:6^T, « * R # tt H , * ( co ) t « tt -f > 

[ 0 0 7 8 ] 10 

% *>nz> y << )v $ <D%$k*m%kmm\z. - , h , _ x % h. , 0 , • h , x , ■•- ( tz tz 

i = 0 , 1, 2 , N - 1 ) t«Lfci^, »*H2Ir Ott, fllift h , 0 

*f fit m * £ 75: D , *^R«--T*N<H<DF I R7>fJ^O«8[H«Lti§l:, « » © 

2 S (0 & ?tt 2 (hi. _ 2 ) 2 iZ (h it ! ) 2 ^^«^L(/MI^^:^J:at-^^315S 
ft r 0 ft IS5£T3o 
[ 0 0 7 9 ] 

^^,f#6tifc^^04 , ^?>>^^^Jh it . x , hi, o , hi>, iT^^n^M^ffi 

^TH3l:StAD#ttf-^^2 5 ft f£ ~T £ o 
[ 0 0 8 0 ] 

^(DAD#fif-yjl/2 #J « ^ - S ( i , - 1 ) \Z \t h , t _ ! ft , 7- - 20 

y ;v ffi b ( i , o ) »c « h i , o & , ^ - y ^ & a ( i , 1 ) tt h , p J * # IS $ i± 3 

e 

[ 0 0 8 1 ] 

— S\ -fr35'f'if«»C'5r- ^ ^ 2 7li, lift BB L St (13) T*tULfcM»»4$tt©iH 
, * (a)) tSC, AAlcJcQNKRttttG, * ( a> ) ft tH T 3 o 

[ 0 0 8 2 ] 

G , * ( a) ) = 1 / H , * ( co ) (14) 

TztzXs * Hi * ( co ) * 0 
[ 0 0 8 3 ] 

^ u x , ^>^'j>^^i$Sfct«BTB, ;u & £fc g i * ( co ) hmmti^ y n)V 30 

f »ffl»LTft<. fzfzL. Z.<D^mfc^>^)l'Xfo&&b^7 4)V&<Dmit\Zffi\^T\$ 
, »fhSn«Nffl^7^;U^±T^*il-r*«fi3*iSr 1 ( fj> ) ft R j£ b fg £ , ffl * co :7 
-f * IS «■ * fr -5 o 
[ 0 0 8 4 ] 

ft 6 n £ 7 )V 9 <D fi* ft 0# ?IJ II IZ. - , g i _ ! , g , o , g , ! , - fc * b 

7 CD IS H- *5 ^ T , iSg j , o S^tftD, ioRltrSNl 

®7-< 2 f ( g , , . ! ) 2 £2 ( g j ( ! ) 2 **H£«?L<&4J: 40 
3l:«»Iffiir 1 SRfiT*. 
[ 0 0 8 5 ] 

& K , t# S n it « » <0 * £ * I g i Mi I < £ (C^TeB, ^fe^fe^nfcfF^^ 

M) ft»jeT*«/hfiIMlftftJtL, I^ICLT I g i , M2 | < £ ft ffl J£ f 5 3 ;*: fSM 

2ftftJgb,«»Mg lB mi* > Si. - i * g i . o * g i . i * - . g i , M 2 

ft m ^ t , a 4 © ,t 3 t * -rs^-fifflSR^-:/;!^ 7$ffst§c ^co*^, « * « x 

- 7 ;U ffi S ( i , Ml) \Z « g , , M ! ft , f-^iUSI ( i , M 1 + 1 ) K h , , M 
i + i ft S -B- . £t » H « , (i, M 2 ) *TKB^»|iS$-&S. 

[ 0 0 8 6 ] 

Z(D t # , tait$n^)lt^#S2 2, -TZl^-f1j ; 2 3CD^p B m^^'&tD-ti-T, SJffiLfc^- 50 



\ 



(11) JP 2004-328436 A 2004. 1 1.1 8 

7t7 Ma 0 = 1 (i*t*H»0«»ij81i:iD»a5) £ ft £ T 3 o 
[ 0 0 8 7 ] 

^ K > ££>A/D^&g®2 0<Difrf££EI5, B6KS^^TK»T5. 

S5CO (a) Oi3l:AA*f 1 0 atA*SftftAAfi9x (t) tt , If ^§ # B£ §§ 1 1 

t:iotN*o»fgBl:»8sn, # A / D ^ M l 2 0 ~ l 2 N . j CA*sns. 

[ 0 0 8 8 ] 

#A/Df 1^ 1 2 o - 1 2 N _ j tt , S 5 CD (bl) - ( b N ) ©«til:, it > Zf U > 

<y « » a 2 i*6ia*sns^Dy*Co - c ! 2 **nf nstn, tn^n^AAS 

-^x 0 (t) - x N _ j (t) A/D^ftjUlISBliA TP$Kf Olftfc^-f $ 

> ^ \Z M # ft ^ > *©««ftltJ:oT#6n&*>^;HtXo , p . X ! , p + i , 10 

* x N - j t P + N _ x £ , Ei5o (c i) - (cn) ©«t 5i:f n-fnm*t4, 

[ 0 0 8 9 ] 

iASl 2 0 *A/Dj»JSI*ff"3TtC!)1t>y*(l6I»l&i:g*L, f (Dlfr^n 

ftt>^;nsx 0 , p , <t sir £ r & <, 

[ 0 0 9 0 ] 

^(0<h^, -9*>7 P U> 4MW *fl!2 1HB5© (d) , (e) \z m T J; o K , A / D ^ & 
*©3E«r^-f5>i? r ^'&toU:T, If >^;H6Ii Lft A/D8 1 2 0 Sr fg « *T -5 J§ 
SSfADNUM (Wx.«ADNUM = 0 it^>) A^'fi^H^t-^it>7 P U>^^ 

[ 0 0 9 1 ] 

fffi^A/D^ft^ 1 2 a -1 2 N _ j li«*»*fiUrLS^OT7> P#I0*>^U> 
[ 0 0 9 2 ] 

Xj p=X 1 p_ 2 , X 2 , P = X 2 , p_j> *" , 

^N-l, p — X N _ : _ P - 1 

<h & £ o 
[ 0 0 9 3 ] 

^C©P+l#a©U->yu>y^-f5>if^ja, ADNUM=1 tSD, A/D^SiSl 30 
2 1 ©iJ->y;Hlt*«3g«rSn, flfiOA/D*«»12 0 . 12 2 -12 N .,a, P#| 

[ 0 0 9 4 ] 

««ra«fc#A/DiEifc»i 2 o - l 2 N _ x t <t a « * « 3 a* « » k: f? to n\ n - 1 # 

@<£>A/D^M^1 2 N _ l <D it > y )V fl Jg «r $ n fc « K > S^0#gC7)A/D|gMg§ 

i 2 o K.t*u->y;ni(DK«f3&«3a:an, ± e » *< «jr w^aoiisn*. 

[ 0 0 9 5 ] 

jt £ # © 2 2 0 - 2 2 N _ 1 Ht , «t! 13 L. cfc 5 , tf^^^ffi^KWanT^&^A/ 
[ 0 0 9 6 ] 

, A / D ^ & §§ 1 2 j Hi?) P + l#BOU->^;H^l3R3nfc^^5 >^Ttt, # A 
<fc £ o 1^18 2 2 0 ^P#g0*^1t>yjHW o , p A / D ^ & §§ 1 2 

5£ (12 a) (^) i = b = 0 (D®^t:ffiit^o 
[ 0 0 9 7 ] 

! tt , *©U->^U >y^^f S >^l:5«SnfcA/Di»»l 2 2 oif>^;Hx 2 50 



♦ « 



(12) JP 2004-328436 A 2004.1 1.1 8 

P + 2 <t. -oSfr<D+>->yj>y^'f5>y©-y->7 p ;nix 1 , P + j £ . s & c * ® - 

£ m 1r» T . MGA (1 2 b) ©i*b©«^T^TSt@5£1;:L7ta*oTffffi-f-i>. 
[ 0 0 9 8 ] 

s e> ic , ^-»^©p + 3#a©it>7 p 'j>^^-i's>^ic43^-5«i^-y->7 p ;KiWo. P 
+ 2 tt , ■?-©-9->7 f u>^^-i'5>i/ic:5EM$nitA/D^^^i 2 3 © -y- > ^ )v m x 3 

. p + 3 t, --DWimvyzrvyiff-f s. > y © -y- > f )V <I x 2 . P + 2 i> 2 & © 

-OHa©-y->yj>^^-f = >^©+h>7';HlX 1 . P + i AD4#f4^-7jl/2 5© 

SStSffl^T, HES (12b) ©i^b©«-&T5KTiamiCi:Lfc^oT»Lajt"-5o 
[ 0 0 9 9 ] io 

p,w 0>P+1 .-*t^r]7'f-y i 23 0 ctti^^n-5„ 

[0100] 

m ©'* ^^S2 2j ~2 2 N _ i c3HTt»isiflio*ji)n*»ft$n, -?-©«i3ti}->y;i/ 

fflW m , p. W m . P + 1 , - (m=l, 2, N-l) ^fn^n-f^Hf 2 3, 

~2 3 N _ j caiijns. 

[0101] 

^^•ff 2 3 ! ~2 3 N _ ! tt, *tl-enA*Sn5If D->yjHW!;*tLT, -Cn 
7'ftf«jRr-y*2 7®{KftCJ:i«ffjtII (7-f A^iJ>^) & ff t» , S «P © A / D 
X*»fcOl,>TW»»4*ttfc#LT«ISttiESft&1i->:/;i'«y Ii p. y , P + , , 20 

- (i=o, i, ••• , N-i) ^{g^^^§524tc-^n^-*naj^-r^. 

[0102] 

{f & §§ 2 4 , A/D^ftS*H^t5»Hi^ADNUMl:»LTiEl / fct7t 
S> h (fi e # "f n -f 5 >^K^©^^«^AD.NUMTJt3££n<5A/D^&S§kl 
Jt^tli'f 2 3©tB^jfiS:)l||^ji*?LT, ^©g#te#IS|&5UK:a^y5:xw > v?:* 

;HI ^ JU Y (n) €rtB^T5. 
[0103] 

:®J:5l:bTf f,nfcS^OA/D^tjg*Y (n) tt, # A / D ^ & §§ 1 2 © ^ & $/l 

a-c*»t#6nfc-9->7 r ;Kit#«ijk#a2 2 -c * je m tb £ n ;£ -y- > 7 ;w « e> & 5 u- 
> :/ ;p ?u s , fnfn-fa7-ff2 3tAoT»iijEbT^sfc», « ^ » e » 1 1 30 

iEit&^£^tfA/Da&^H©Ji&^#ttMtC<i;51gM©i£g£&&£{gM-f£ H £ # T 
[0104] 

£ tc , §-f 3 5-f if 2 3 # ttt # f 3 +»" > 7 ->U ?U © 5 > PI — •9->'7 P U>i/^'f5>^ , TM# 

o 

[0105] 

iUc , lEislOA/D«Si2 0©#tt«sj<&*-r = 

117© (a) , (b) it , N = 4 T > ^SSllOMHzlDiEKS^A^flftLT, W ffi 40 

&jNSJBflB©£11&froiBbfctt&&Bl 0 <h K ^ * £ £ C * £ n fc 5^ « # Y ( 

n) tA^ft-^-Kft-r-SUME (n) ©B$ra&^5r*Lfefe©T$.-5„ 
[0106] 

7© (a) fC^T^M«SI©A/D^^gS20©P#p B T&^tt < 0 7© (b) LT 



[0107] 

& X ^ h 7 A i£ ffi* £ * L © T & -5 . 
[0108] 



50 
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M 8 <D (b) l:SLTI/^«£*gfi07^i7 h7Afi*ttt, 1 OMH z ©l^iSSinc 
, :fe £ 4 1 M H z , 6 1MHz, 9 3MHzflD««»ifi«K*#ft <**»fc**bTtt 
-4 0dB) ^^U77*«3I4LT^50I:»L, i 8 O (a) fc*??fcJK»fl|0A/'D 
^i8i2 0 CD * ^ £ h 5 A ift » tt , 1 0 MH zEtJK^^yU 7 7«»BgiS 

[0109] 

£ )fc , I9H, fl*ft9 8MHzOiESil[SA*if Lftt*l:, USS^fficDggchft* 
mW ttfititl-? 2> t J i? * )im*%&lY ( n ) Kl#T*FFT#«ftfToT»&*lifc»R» 

[0110] 

i 9 (7) (b) ICSLTlJ*a*8IOX^n5A*»Ttt, 9 8 MH z oa**^^!: 
, & £ ^ 4 M H z , 4 7MHz, 5 6 MH z (DHftSififil:*f 6 (a**l:»l/T«- 

4 0dB) 7^'J77#584LT^4©l:»L, I9(D (a) l:^t till^) A/Df 
igI2 00X^^7 h7AK^fi, S*»09 8MHzJt*K:, 4 M H z , 4 7M 
Hz, 56MHzOl**S«t;-fXl/ ^.^ ±DI*i:**^ (S*iSC» L T$5 - 8 

5 d B ) 7yj77iS»0*tf«»Sn<bft # yt»4. 
[0111] 

21 CD «t "5 , *lii(Z)A/Diigi2 0 tctoti^tl^T^ y^^fl^^JlJ, f$ M 

fom<Dm%L^m$LWt7,^? h7A(D^^'j77©sHt4 5Si»*^s<fissnti> 

* d i: ¥fl -5 o 
[0112] 

±ELfcA/D2Jftil2 0 T tt , fi-A/DgEffc««Kl«l5£^a2 2 t-f 3 2 3 t 

ft IS , * -f 3 5 -f if 2 3<&tll*£«^«Jife»2 4 l:ioTlRLT^&#, W 3B b «fc 

A/DffiS^)1t>^;MI(!:AD^ttT-y^2 5 (D«Sc^SlJ^Tit>^ , ^ffift«l^m 

Bl 0K«t«t5l:, -f 3 2 3 fiitffllf «i»2 4 6t*U, 

*a/djE»«i 2(Dit>:/;Miftp£ — <Dif^^I§:2 2 f: A A I t , cd }# 5£ ^ & 2 2*t 

b36^6ffl*"r*iia:t)Pri6T?**. 
[0113] 

[0 1 14] 

£ yfc , H3IBbfcA/D^»«lB2 0 T? , 3 ^)©A/Df ft^S^ ^)1t>y;MI^IS L 
t^&#, 81 5£ tfi & S & U- > ^ ;U fit <D it > :/ U y if 9 ^ ^ >yi:lJrStift 1 ocDA/D 

[0115] 

Z (Dm& . ft SB j£ ( 1 2 b) ©illll^^T, b = a£bfcfrJ^/£tfftJHl,>Ti£5£ 

-r 2i t tfi « k a 0 , naittaftxxfl:T««. * & , ics^t^, sEsgactb^ 

[0116] 

* , N = 2 CD if £ , 2O0A/DfiSl 2 0 > 1 2 ! I: A / D SJftffli S ff 5 
ifc «> , 3 -D CD it > ? ^ IT ft ft O * £ K \t , A / D ^ & §g 1 2 , (D^mtil<DV>z7)l 

* X i . P _ j ft*f/ST<5}f5£^S2 2 1 CD ;* ^ U (BStf) K E * L T 43 # , A/D 

^ & §§ l 2, (&M»rf&G>lJ->7 r ;UffiX 1 t P + i *«H6nfti*l:, f n (Z) 2 0(3D+f > 

^ ;m x j . p — i * x j i P + j ffi*(DA/Dfigi 2 0 ^it>y;!/ix 0 , P 
<h *> , U">y;mx 1 ( P _ x , x j t P+ ! <&*M<0*<*>^<&i*>:/;i,ffiw 1 

P ^l^*Hltntfc):<, :niiffiSOA/D««gl 2 0 Ca^tfeHiTfcS. 
[0117] 

* , gii i fist t:, & a / d ^ & §g 1 2 0 ^ i 2 N _ ! i:*n?HA*sns ? 
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a V 9 C o ~ N _ i ©{£*§£!§ 
h7 7ft«f) £ ^ T . -y- > 

[0118] 

y 7 ft ( M 12 t fc M 1 , M 2 © 
[0119] 

[ m m © m s ] 

&§§©Ji3?£$:#tt<*:©M©4#tt 

*3 £ U. A D 4$ t- - y JH: IB tS 
[0120] 
[0121] 

ft # T -5 Iff rt* aT i ft 0 . S*«j3S*fBUifls-r* d i *t T * * . 
[0122] 

•y->7 , '^MS:«lg-r-5J:'5{C^fiK-r^><fcit)lC, S*P©A/D^1&§§£#A/D^&§§© 

t*HRl/TttlAt4«l»«I*Ii:i«mt>4. 
[0123] 

Z<DfzSb. S»fc# , *"4*A/D3E«»©Hiftft#tt©a©tttt#tt&3nT«S#J|fIE 

$ n * > ;u jij & t# s c t a< t # , b jj> t> . * © -9- > 7 ;p m s m H *» j: o a> ft n y- > 

[0124] 40 

£ > ^S:©A/D^«IStCA^$n.2)i7P-yi7©firffi^iSS-r-SfifflPS^iS^^ttfc 
feCTH. 't^>7 P U>^'jl&»©±Rg ( F s / 2 ) T§i7D>>^©fiffl$rS31M^|SS-r 

tfA/Df 1 o©-y->7 p ^{i*^-y->7 p ;wft$:ii^-r-S)*-&Tfc. 

[0125] 

e 

[ H B © ffl ¥ ft IK 9H ] 

[Sl]*^W©m(tiftW*Ul^-rSfc*©0 50 
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SUM 
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-5 
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<D ? 1 5. > # W*m& fete? Z> Z. ft . -f 2 3©^ 



©Hi*ss ; p*T?©-€-tnen©«js»[Wttt*t(i©A/DX 

. aSSc©A/D^^§|(CctoT^«ltb^$tl.5iJ->7 p ^{g 

5 >^fctt©A/Dsg«ii*»aEiftaa**c:fto«:t«« 
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[12] *^??o*if iffli^^^ra 

tm 3 ) nm&m<om&<OT- ? turn 
im 4 ] mm m m © g'gg © t- - -? jv 0 
[05] m&Mm<DWittwiwm 
[06] %Mwm<Dmftm.wm 

[08] n ss j£ §i © it « s 

[01 0] tt<OH26»ffi&7Kt-B' 

[01 1] ^D«>d7KJ#T*4tttBI»*R*^lOUfc«*»-rH 

[01 2] fif*gf ©ffisKSSti 

[0 1 3] t£3fegg©f&fesftl80 

[0i 4] ^*ss©#i4$-*r0 

[01 5] f*gg«1$tt5itl 
[ «F ^ © Itt 9! ] 

1 0 a A^S^f, 1 0 b fctS^Sfg^, 1 1 ft # # IE §§ , 1 2 A / D S & 3§ 

* 2 0 A/DSI8I, 2 1 V > 7 V > tf 2 2 It 5t 3^ f£ . 2 3 

-fn^-f-tf, 2 4 ft -St & §§ , 2 5 AD^Fft-T" — 2 7 -f 3 ^ -f +F 

x - y ;u , 3i &mmm^m 
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(16) 
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[05] 
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